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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the memory cell 
size of a complete CMOS type SRAM, by arranging one 
of local wirings and the other in such a manner that at 
least parts of them are overlapped, and constituting a 
capacitive element of one of the local wirings, the other 
of the local wirings and an insulating film interposed 
between them. 

SOLUTION: A pair of MISFETs Qd1, Qd2, Qp1, Qp2 for 
driving and for a load constitute a jflip-flop circ uit as an 
information storing part. Its one I/O terminal is 
electrically connected with one of the source/drain 
region of an MISFET Qt1 for transfer. The other I/O 
terminal is electrically connected with one of the 
source. drain region of an MISFET Qt2 for transfer. A 
data line/DL is connected with the others of the 
source/drain regions of the MISFET's Qt1, Qt2 for 
transfer. One end of the flip-flop circuit is connected 
with a power supply voltage Vcc, and the other end is 
connected with a reference voltage Vss. The parts 
between I/O terminals of the flip-flop circuit are cross-coupled via a pair of local wirings L1, L2, 
and arranged in different conducting layers. Thereby the occupied area of a memory cell can be 
reduced. 
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[m&m i ] —ttomwimu isfe r&<kzf— #<d 
Mffimui s f ET*^/i5 7>j yzf7uyjm&£~ 

■tt<Dn&mM ISFE Tit^^'JtJ^i^L/: S R 

Au^m-r^^m^mm^\^mmx$>^x , 

<0±ffi±£rafifcUfcSISl VttKTfttfBKWlfflM ISFE 
T, H^JBM ISFE T &&ZS$k&mM ISFE T (D-^r 

[If ^112 ] 1 I2^0^^^m^lHlS§^®T^ 

oT, BiffB^RlfgB^C7)-^chH(ff2^0rg2^CDftii^<t ft'> 
^<<h^5^©-^^±Ti:i^§J;^;ill> MfB 
/^SBi&atO — <hiitr IB J^Rl? I2H O ftfi ^ <h -€* ti ^<^^tc^ 

im#m3] m 2 um<D*mfrMm\E\&mmT~fr 20 

[nt*«4 ] it 2 32«o^«#:*«iiHiK^a'r* 
m 0 30 

[|f^Jl5] 1 , 2, 3 *fcJ44IB«0^## 

go 

[«f#3E7] If *^ 5 §Bi«<&¥*fcll£«lHl8&gB-Zf& 40 

[ffi$tm 8 3 m&m 1 ~~ 7 co^-rn^ lmizftmo* 

WflemangBSB-CAoT, iila£-^co|g®jfflM I S F 
ET, m^-Mcom^mu I S F E T&cfctf mifB--*fco 
l£j£JSM ISFE TCD-en^ncQV -Xfil^ K U -f > 
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[if 9 ] If &m 1 - 7 o^fti^ 1 ^KfBffi&oo^ 

m&mm[Bif&mm-e$>-?x. m&-#<D&mmM 1 s f 

ET, BiIfS-^^^^fflM I S F E T*3 £tf fflrc-*t<D 

(EiUfflM i s f ET©f n©y- n*s, 
[if^^ 1 0 ] gmtm i - 9 am-rtifr 1 incffl*a> 

¥W#a«i[slKS«-C?*oT. A»etB3««it(0±«^ 

Mf&Ltzm4mnmxmm--tt<DmmmM 1 sfeto 

IB — tt<DMffimM ISFE T CO -e tl^rft <D V-Xi^C 
&^$n£1il*1tJ£^ft*8/&L, iufB!?§4al$fI^tf>±^ 
tCfgfifcb/t^5»^IK-ei[iS — *KOl£MfflM I S F ET 

[m&m 1 1 ] m&m 1-10 ov»rn^ 1 mtzrnm 

S F E T*5«fcrXmrlB — ^OteiUfflM ISFE T#ffi*f&2 

n^^^^s^com 1 mmm^^mmt , iufB-*fon 

i^fflM I S F ETW$nSMftM©»2^tl 

H«JaB^^fS2^^^^<hmjfB^^rgE^c7)ftil^ <h 
ft, BUfB-*fC0igij[ifflM I SFET©^-hSiiFU 
-f >M«- iitrgH-2*G>ltffiffiM I SFET^y- hftffi 
£ FU<>M*45£tf»ffi-#©tei2!fflM I SFETco 

[HF*£l 3] -^fCDig^fflM I S F ETi5ct^ 
Ogffi JBM I SFETA^J5:S7 l Jy^7Py^@K<»: 
-^(D^iUfflM I SFETtT^t'JtJPSilSLfcS 

T, (a) ±®±fCmffBIEljfflM I S F ET, mlfBil^ 
fflMISF E T^ct ^H^ffiteiUfflM I S F ET (Dtn^r 

<D±.$>\zmf&-tZ>i:M, (c) frfB^HlTlB^co-^(OJi 

&\zrnim— tt<Dmmmm<Di&jj %j:m* ft^o 
imxm 1 4] -*ta>*»fflM 1 s f et^^zs-m 

(D^mM I S FET^f»/«t5 7 l J y ~?7 U y -?®&£ 
-tt<D&mmM I S F ET £X*=£V±)l<$:ffil8,lsrzS 

X. (a) 3iffi±lzmiZmW)mM I S F ET, mflB^^f 
fflMI S F E T^cttXt^fB^M^M I S F E TCO^n-e* 

ncoy- L/c^^^^^ftfflicr^x^, 

(b) glJiBy' U y 77 U y ^\m^<D — ft <D AthJjffi^ffl 
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y— hnm<D±Bizm&L-?z>xm* (c) mmmwrmw. 

mjfBIg 2 M(t*Iy^>yLTIIBIIliM I S F E 
T&rcfcm&MffimM I S F ETOV-X^lCltS 

IR«|ilB8&<Z)Hjfi#&. 

[f*3ftJg 1 5 ] -#(Z)igfjffiM I S F E T*5cfctf-# 

-^O^iUfflM I S F E T U ±)\s&ffi&hfzS 

X, (a) ^©XfCftjfBiglJjffiM I S F E T, ftufBHf 
fflMISF E TiScfctXHtflBfeilfflM I S F ETWfnf 

(b> mz7V y77ay7m&<D-tt<DAmj]i%Tm 

hMMCDl.ffilzi&l&'r §Ig, (c) HufB^miB^ 
©*^< (kt>-*0±«K:» iff 
12^ l #fe»J^co_tW(c:iCrga^ l MUt'ttiyf >y* 
ft7P£&&f6 2f&fRIR$ltfltl,. hCTsH^ 2 «5»K*5cfctX 
ittjfBfg 1 *e»!B£Xy ^>^LTl!fl^gKI!j/flM I S F E 
T ^ActiitufBJIffflM I S F ET(DV-XM[:|t§ 

mmm<D'pu< t j5<D^n?n<Dmm.\zmtvw, 1 m 
s « t? c <t & 4# tt ch -r § ¥ « * m a 0 k a <d h it # 
[it^Ji 1 6 ] m$tm 1 4 1 5 mm<D¥m&m 

*Iil»«.IB(D«a*ft-C*oT, iiufBS§ 1 *feHjglti> mi 
Ct»^^17] m&mi4. 15Stlil6ElO* 

<D_tm\zmnLtzffimm 2 mnm&rt?-->tfLxm 

iffi&mi 8] If 1 4 , 15, 16£fctel7fB 
h^^imffB^RFfiB^cD'>^< t fc-#<h£4>ft< <t t> 
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&£fflflBJ3f?r£«l<z>4>&< t *>~Jjt*tie><Dmizft& 

[«*«i9] is*js 14-1 8®^fn^ 1 eke 

% 1 (ft»«li:SKrai;#»T?**$n*»3 &&iig&*g 
«b, huIB^ 3^^^^±^{CtulB^ 1 ^a^^r^^-r 

10 [SS*312 0] it* 31 1 4 ~ 1 9 co^rtl^ 1 JifCfB 

hmm<D±^iz. mtzmmmM 1 s f e t, n&E^ffiffl 

M I S F E TSScfc HftiateMfflM I SFET^i^o 

.±&izmmmm&m<D'pfc< <tt)-^$^ts 

[lit^Jl 2 1] -^fCOlgitjfflMISFE T*3J:^ — *f 
0if I S F E T Z U Z> 7 V y 7 7 U y Z?\5} & £ 
20 — tt&mmmM I S F ETtt^^UtJ^ifilclfcS 

r am & & ^mfcmmim&mmcDmmjjmx & 

X. ( a) £®±{IittjfB|g®jfflM I S F E T, tUfB^^f 
fflM I S F E T*3 cfc^HtrgBfeiUfflM I S F E T<D^tti^ 

(b) mm7 u y 7*7 a y zftrnvsn-ftvAmtiiffi^Fm 
(D±t$\zMf&-?z>j:m. (c) mmmmnm<D-jj(D±. 

co^RFflB^^to^r^^^-r^X^, (d) ftuaB^HfrlBDI 
30 ©«*(0±««c*liabfctB 1 W$i^>^LT 1 
ME^-hM. mJfB^^flB^co-^^cfctXmifB^^iB 

^/&lT3X*i. (e) mflBit-T 

fiR$nfcitriH^^co^WiE«o±«^trfB^ 1 ^^^^ 
«X7?>^M/iWj:5^ 2 ££;iifg|£*§*fl itUBIi 
2^aM^X^^>^bTHUfBlg^fflM I SFETtfe 
teitusBJlffifflM I S F ET©V-XSi«l;It5»M 

(D^fffiM I SFETA^/ct§7'J^7D7 ^[El^<h 
~-^f<7)^ilfflM I S F ETtt^tUti^MlfcS 

X. (a) ±®±(ClT3BJBi!ifflM I S F E T, HufB^f 
fflMI S F E <ktfimfc&j£mM I S F E T^nf 

(b) HufB^ U ^ /7 P y •Ym^(D — M<Dxmti^ z Fm 
cD±^(c^^-r^>x^, (c) mnzmm&m<D--jj<D± 
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<DmffiMm<Dmjj zxm. (a) mtzmmmi® 

m<D±%uzmmm 1 mmm£iz*v : ?>>?mm&&tsiZ> 
^2iii^iii, mrgH^2stei»iK*3j:^H(rsa^ 1 te 

»BI£xy ^>^LTiiirSEJ£fbfflM I SFETJfcfiK 
SBAffi/fiM I S F ET07-Xi«l:It5»«?L*JI 

lay- bmmtm&mmji£<o£t>&&®* BfrfE^^f ib 

»<DmJj£M&&tfi1L£<D 0 fe* Biff 

#«. 

[ 0 0 0 1 ] 20 

■ *JcfcCX-t.©»jt*ttK:MU, SRAM(Static 
Random Access Memory) £ £ fC 

[ 0 0 0 2 ] 

[ft*0£firi] **#CiSIt»-&SRAM©>tU 

■tjptt, it*7h bit o*ffiS:aa«-rs* 

m&fflW-?Z>--tt(D&immM I S F E T (Metal Insulat 30 
or Semiconductor Field Effect Transistor) TrffirfLi* 

[ 0 0 0 3 ] *=EiJ±)l><Dyt)y7yay7®&\*. - 
mti IT-MOC MO S (Complementary Metal Oxide S 
em i conduct or) -f >/1 — T J5fc £ *l 3 „ CI CO — ^f(7)C 
MOS-f >A- ^ CD ^E-n^tUi, 1 f@CDig®?fflM I S F 
ETi 1 uScDH^fflM I S F E Tt«$n^. "3 £ 
0 ^tU-feiHi, 2i(DIifflM I SFE 

T, 2i(Dt^fflM I SFET^ct^2i{0^iiffiM I 
SFE T it CMOSItM^^. 40 

:ne©Mi sfetcd-5^,, liifflMi sFETii 

[ 0 0 0 4 ] ±B2 7 U y ^7 7\Blft (CMOSO 

[ 0 0 0 5 ] <Nr^¥ 7 - 9925.5 ±gECD 50 
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^raei^MisFEToy-h^i, 7U-y^7D 
m^^^u^mmu i sfetohh >mi&izmmz 

fc^»»ff««*ffi©«T*c*-5 ffiV7 hi co 
[ 0 0 0 6 ] 

S R A M (i , ^^Uti^i^t^ei^M I SFET 
miZWi&L-f Z> 0 * <Dftlt>* 7^hUyX^7X^I;l/ 

m-?z>mmii$:i&f&~?z>i&iz\z. y- bmmtmmmn 
<Dm*izttLT&tii*:&ft*m&?%&mtf&z>. 

[ 0 0 0 7 ] flGE&*Rfc:gB«<*nfcS R AMU, 

fz&. **v±)i>ftiz2*<Dmffim»&mtzm<<T&m 

[ 0 0 0 8 ] #3Bg3(B@#Hi, ^iCMOSlSRAM 

[ 0 0 0 9 ] *^0H!l©l«ft ^CMOSiSR 

3 C £ fC & £ » 
[0010] *%W<7)HtrE/«i:e>^tc^Oft&©BW t«fS 

[0011] 

[0 0 12] *%BJ§CD^#£i*g0{&ggte, 
ffjffl M I S F E T*5 J; ZS — ttCDMffimM I SFET^f. 
A57'Jy^7D7 £-M(D&&mM I S F E T 

it^^Ut^&MLfcSRAMfCii^T, 
1SO^®±fC^^Ujt^ 1 ^m^T-fJfdig®)^M I S F 
ET, t^rfflMI SFETi.t^IfflMI SFETO 
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[0 0 13] *£§H©¥&#3iia@fcgffi*i, HtflH^^T 

t m t a m m ia tt <d fa * £ n 6 <d ra f c ^ & -r * « « m t 

[00 14] *9BH0>¥*#fl^lelBS&0Hji;#& 
tt, -*KZ>SB»/flM I S F ETiicttf-^OtSrfflM I 

sFET^b/^7'j7^7n 7 7®&t— Mommm 

fC*5^T, ( a ) 3£®±{CtflfBiKffijffiM ISFET, wS 
IB^^ffiM I S F E ^tfiftfBifcilffiM I SFETO 

ie, (b) it&sEy- h«*o±«c, mmy^Jyy'y 

/^iB^^-rsxfi, (c) m^y- hmm. mm 

m&~tz>i:m. (d) mUB-^-r k 
fc3n&MB»«E«©±tfK:|»Ef& 1 **!»<!: lix* 
^>yaaW*fc*3S2tt*l»£iMIL, itfifdil 2 
*€X!y^>y LT«rffi«»fflM I S F E T i; i!u f S 
l^fflMI S F ET©V-X<S«l:itSS^7L*^ 

[0 0 15] ^^BJCO^^^^^HSS^MOMi^^^ 
tt* -*fOigffjfflM I S F E T43 £tf-*fC9H^;8M I 

M I S F E TiT^t'JtJ^iJ^lfe S R AMOSSit 
( a ) ^ffiXlCififSiEIfrfflM ISFET, itu 

iea^m i s f e t& ^zfmtz^mmu i sfetco 
x*§, (b) Miay- h«*©±«Bc»iE7 u ^ ^>^p 

<7)"^?:^^-r^X@, (c) HUIB^m@e^CO-^rCO± 
^fCHufB-^^^^rge^coftll^^^J^-r^XS, ( cl) 
»ESWEIi<ott*<D±«K:*iaLfc* l tttMt&x? 

ffS 1 *6»BI£ttx^>yi$£#Sfc5f&2 iil^i 

Htiam 2 ifee^^x y =i-yy LTtsaiiifflM i 
s f e TS^timria^^ffiM I s FEToy-xi«i: 
m-rz&ffiTL urn. $^a,t^5. 
[0016] ±ts u*:^ ©jc -fe^co? «j 
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[0017] ±gBbfc#atc<fcn«, ^^fiH^^-^^ 

[0018] ±82Lfc¥&K: cfcfttf, 7^FUyXF^ 

v a * (z LT^pp^^a^(c^^?L^^^-r^^^^ x ^ 

[0019] 

20 §fei60^^^43^TI^ — il^ttS CD |5J — COflF 

[0020] (mffiommi) i5it ^n^o^^^ 
s r AM<D**v^)\s<Dmm®&m~v$>z>o m^&^o 

iDL, ^-^H/ DL) t7-HiWLt© 

£MSM;:iES<*n, *O-M(0llfflMISFETQd 
,,Qd, , -^(^i^fflMI SFETQp,,Q P! £ efc 
C/-^«feiiffiMI SFETQt^Qt: T^^^tlT 
:nb(OMI SFETO^, ^IfrfflM I S F E 
30 TQdi.Qd, fecfcO'^IfflM I S F E TQ t , , Q t 5 
«n^^^;i/3JT^^$n, IffflM I SFETQpi, 

cD^^eUir;U^. 4 (Sco n 5^ * *)imu I S F E T t 2 
<©0O p ^;U^M I S F ETt^f^fc^^CMOS 

[0021] xia^^e >j-tr;u*«tj^*rs 6®cdm i s f 

ETC7)3^, -^©IlfflMI SFETQd^Qd, L 
-MOi^MISFETQ Pl) Q P! tt, 1 t: y h CO 

40 »S:«|fiKL/T^S. uW7Uy^7P7^III«SO-*© 
Adi^7^^ F) «teiHfflM I SFETQt, 

^cOAtli^^T (^18/- H ) fctteSifflM I S F E TQ 

[ 0 0 2 2 ] ^i^lfflM I SFETQt. CDV~X, HI/ 
MMISFETQt: COV-A, FH>iHi©l 
50 fe, 7U y ^7 0 y ^IhIK© — ffil (t^ffflMISFET 
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qp.,qp, cD&y-x6i*£) (vcc) \zm 

mZtl. ftfl£S (WfflM I SFETQdi.Qdi O&y 

-*m®) izmmmEE (v SS ) ic^i^nn^, mil 

mm (Vcc) H^jA«3VTr^0, S^mEE (Vss) 
#J 0 V (GND) T&£o 
[ 0 0 2 3 ] ±IB^U y ^yny^M&tDAlhJll&Tffl 

liilt^J;^:, *HJfio^ffiT-tt, cco-*fco^ 
BfE»L, f L, £M«:d««niCiB»'r«. 
[ 0 0 2 4 ] ±fB^^E U -fc;U<Z)JI#:f$frJ8^£EI 1 (* 

* u -tr;u^ i {@#co^® @) , m 2 ciai^A-A' n 

*3«fctf|g|4 (^ ; E'Jt;^4l^©¥Ii) 
^TlftWt*. fc*5, m 1 *5cfcCX^4 C « ;* * »J -fe ;H£ 
fll^T S @ t ±T CO *tt )i £ Jg^T £ Jg^?L co * £ 

[ 0 0 2 5 ] ^^'JtJ^i^f §6i(DM I SFET 

nft^^Sltifife^ntlllfflMI SFETQ 
d,,Qd, ^.fc^feifflMI SFETQt,,Qt, te, 

itl^$nfcI^MISFETQp l( Q Pl tt, n 

[ 0 0 2 6 ] — McO^fflM I SFETQ t,,Q ti (O 

^ag^^^5, 5 (V-*««, KK>i«) C 

y- 6 o±«tc^«$nfcy- hmm7 tx*m 

lS3nt^4. ^iJIfflM I SFETQ ti,Q tj co^n 
W (^>^Xf» ^'J+r-f K (WS iJI.h^llIL 

[g| 4 COfe^fa) ClftlTittbn, -*tcOi|fcj£^M 
I SFETQ t,,Q ti 1 yjfafCiftoTS^ 

FETQ ti.Qt, tt, ^-Oy- hfi*|fil39«IB 1 

n^-r^^2^^i o 1 45cfc^i§i4 co±T^r^i) t-a 

[ 0 0 2 7 ] — XKDmWimM I S FETQd,,Qd! CD 

^mw-mt&s, 5 (y-xM> vu-fymm c 
<ofiittffi«(o^aa(c^ric$n/ty- hKftis 6 ceo 
y- h&teiB6 <D±ffitc?B be $ nfcy- htis^Ti 

fijc^ntU§, lifflMI SFETQd, conl^^l^ 
5 ( F U-f >mm li, !&i£fflM I SFETQt, 

tftIcOSti^{C^fi£^n; IHiffiM I S FET 
Qd, <Dnl!¥i|*#®«5 ( H K >*«) tt. 
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MI SFETQ t! (DnM^m&m&S (7-^1^, 
ffi»fflMISFETQd,,Qd, 0*n*tl©y- 

[ 0 0 2 8 ] — *fCD^ffiffiM ISFETQp,,Qp, CO 
¥ft#3ii&9. 9 <y-x««, Hl/^f>M) c 

<Dt£&m&<DmmizMf&t<tirzY- bmitm6 t.* ceo 
io y- hSMtte 6 <o±g&tcjBfifcc*nfcy- hiis iti 
fiK^nti^. t^fiMi sfetqp, ©y-hts 

SJfBIBftffiM I S F E TQ d, coy-hli8<h 
-#*Cj8j&£nT:fc 0 , l^ffflMISFETQp, coy 

-Mi8n, mmmmmM i s f e tq d, coy- h 

[ 0 0 2 9 ] HiffSigiljfflM ISFETQd, ti, mffB^ 
2 #|fijK:*5^T^ffifffiM I SFETQp, <hlfcj£JBM I 

SFETQt, to^fcfiBe^n, mtzmmmM i s f 

E T Q d j 12^fSlHfc^Tii^fflMI SFETQ 

20 p, t^IiM I SFETQt: £ CD ffi i- IS H $ tlT l> 
£o -MKifflMI SFETQd,,Qd, 43<£tf — 2* 
Ol^fflMI SFETQp,,Qp: ©fnftltt, ^CO 

y- hfi^rfii^Hfris^ i ^ftt-s-rs £ ? jcSEB^n 

[ 0 0 3 0 ] iEffcfflM I SFETQd,,Qd, 45 «fc c>'^ 
|ffiMISFETQt,,Qt ! ©fnftKDni*^ 
^^5, 5 KU"f>M«) O^ffifCtt, 

i (^^>) ~>U1*-f F (TiShlll o^^^^n 
30 T^5. l^filJC, MffiMISFETQp,,Qp ! cO^- 

n«6ft0>p 9 . 9 (y-x®«, Kw-r> 

fg^t^g^TT iy'J^FBlO ^$nt^ 

[ 0 0 3 1 ] ^iMfflM I SFETQt,, Qt, coy-h 
^^7 (9-FiWL) fc^^IifflMI SFETQd 
,,Qdi (ftffiffflM I S F E TQ p, . Q p, ) ©y-h 
II 8 <D^n^n<D&m\Zte. My 'J3>fi^^5 

40 y- hll 7 (9-FiWL) . y-htS8©^tl^ 

tico±^5Jc«^{t:v l J n >M (=^^y^*6»IK) l 2 a* 

[0 0 3 2] ±|H6f@COMISFETc7)±gI5(c^. mit 
is U n >M 1 3 tfj&f&ZtlT&Q . ZLto&ikzsV zi>m 
l 3 co±^icti-*fco^^rgE^L, , L, co-^ (^^fSS 

»L, ) ^$ntl^. CcO^^flB^L, <D-f^^ 

(i> ^<b-> U n >jg i 3 45 cfccXKik;^ U 3 >^ I2i;i 

TL^n^c^^TL 1 fll^lMl SFETQp 

: iJctOTi^M i SFETQd, (c^iicoy- h mm 

50 8 ti^WlcM$nt^5. ^R^riBIlL, COf&CO-^ 




1 1 

SBtt. ^t-> »J 3 >m 1 3 JC^7L$nrc^^?L 1 5 £ii 
DT, SifflMl SFETQd, CD n ^ 5 

£ tlfc fg^?L 1 6 £ii DT, A fir JAM I SFETQp, 

nx^s. mmffi&L^ \zmmmM isfe 

TQdi (t^fflMISFETQp: ) 0>y-h*ffi8 
<h» lifflMI SFETQd, (Dni^W5 (H 
U*f>fig«) t.'lflflMISFETQp, CQp§^aJ$ 
&Mi£9 (HK>M) tM^CM»K:»«LT 
<^£. ^fiffgBi&L, te, 0iJx.fc£T i N (^^>t^ h7 
-f H ) l^^6^^o ^0rS2^L, teT i NOi, Wft£ 

[ 0 0 3 3 ] _tfB/^/?rIBggL, <Z)_hglWCte, PSG(Pho 
spho Silicate Glass) & £ (OMit > »J 3 >^*6&]gia> £ 

U3>li3 'J3>|i2 i:^?L$nfeg 

^7Ll8^iii;T, IffflMISFETQp, iScfc^S 

ifflMisFETQd, \z&m<oy- \-mm s 

i&ii i 7 *5 cfctfgfk^ u 3>ii3 ^MTL^n^^j^ 

?Ll9£Ii;r, MfflMI SFETQd, <Z)nS¥» 

^ffiiEIIL, ©<* Slcfi&<o--SSaBtt, HBUi&iiJgl 1 7 
cfctfgfcv 'J3>Ii 3 tcHB7L$n/t»3K7L 2 0 £ii C 
T * |]»ffflM I SFETQp 2 (0pi^|ftiit9 ( K 

u-omm tm^wizmmtstix^z. m 

^fSS^L I UKiffiMISFETQd, (l^fflMI S 
FETQp, ) y- Mt8 <h, iKSb/BM I SFETQ 
d, «ni^^^5 (FU"f>*«) H^JSM 
ISFETQp: <Dv>m*m&mi&9 (Hl/-f>®«) 

*.tf±Tfc:T i NOD A U 7 ;< *;UJS£8gttfc A 1 (7 )l 
[ 0 0 3 4 ] -tfB^FftgBglL, co±^{zfi, KflSS" U 3 

>^^^i2iia)iF^ii2 i £*n£Lrmaim 

EE8I2 2 *3 cfctfg2fSmJE«§i 2 3^M$tlTl^. mil 
«EEM 2 2 2 1 . 1 7 iScfctfSffc^ U n 

>I13 KlfflTL £ tlfzt&WtH 2 4 £il CTHSffflM I S 

FETQp,, Qp, <D*n?n<DvM*m&mt£9 (V 

J£9 fcH^HJE (Vcc) Sfc, ^2pmJE^ 




7 ) l$l¥ 9 - 2 6 0 5 1 0 

12 

2 3^, 1^^I2 1. 1 7*5j;tfffltt:5/»J 3>BS 1 

3 fCfPITL ifclTL 2 5 £ii CTfglljfflM I S F E T 

mmmfe <vss) *i«ts. s®sje«2 2 43<fct;s 

qStaflE«2 3 te, 0»JA«±TfCT i NCDA'U 7 * $ )VM 
SUStl/fcAlB^^a*. ±IB^i^7L2 4, 2 

2f§flEE^2 3 tn^^^ftiJ^5 t CD^ilft^^ £ fig ft 
10 -TSfca&K:, W«&t>6ft*^7y 3 7 #H#&£n 

[ 0 0 3 5 ] ±fBmi^mflE^ 2 2 ^.fc^gipmffi^ 2 3 

L> r-^/DL) ^^fig^tlTl^. fBJite^r-^ 
— # (x-^^D L) HP^&fi®! 2 6, 21, 

i 7 fccfctfgffcv' ya>ii 3 tcp^TL 2 nfcjg^m 2 7 

^IDT^IfflMI SFETQt, (Dnm¥m&mi&5 
L) tt, JH3&!ilgg 2 6, 21, 1 7 :fccktf^>ffc> U 3 

>§ii 3 izmiLznfcmmji 2 t^ictk^m i s 

FETQt, (Dnl^I)i5 (V-X€g«, H U"f 

DL^il/r-M/DLIt fflAfc£±TfCT i NOA 

±i2fg$£7L2 7, 2 7 O^SBtCtt, ^-^^ (D 
L , /DL) <h ni^^i^S chcD^ilif ^^^^1^ 

30 £0 

[ 0 0 3 6 ] dCOcfc^fC, *^SOM©SRAMtt, 

M^^-T^-^O^^tIB^L , , L, *S^:S^«jg{C^ 
^tS. cco^^^ct 0 . -^cD^^rgB^^(^-o^m 
©tc^^-r^^l^tc ttHtfti 2 *cD^p?flB^^^{c 
t^TiltSX^-XOTItfeO, HRE«L, f L 
r m±&&fttto\zmteK)e;o <kolz&m-?Z>z£rf*Sffi 

40 [ 0 0 3 7 ] S R A M CO ^ ^& U -fe 

;u©asia*ft«:0 6 -S3 2 ^ffl^rui^-rs. ^43, 

ti^ffiH^A-A' ^(Z^f^L, ^f®^ (b) 
[ 0 0 3 8 ] EI 6 ^0 7 K^-T J: -5 »C, P* 

mm&&>> 'j 3 >^bfes¥#M« 1 <D^ffi <dt£&m 
i&AR<Dmw (m^ftmm®.) \zm3 0 c 
©»3oii *m&&wi 1 ±tc^>fb^u 3 >i3 1 tm 

50 ftv'J 3>^3 2 ££H#:iftlIL*:&, 7thl/yXh 
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[0039] fr\Z. mS\Z7r^Xo\Z, MS OCOft^tC 

3. *^#«§i»2tt, P 3 0 0>rtg&£*tr¥iB#S« 1 
1CCVD (Chemical Vapor Deposition) Stifty'J 
3 3 6 £Jii< if g^b *> U =J > Bt 3 2 £ X 

v^yVT, Vvnxzm^* gHbvU n>^3 6 ^x^ 
(**^tt«*w««w» (cmp) ) (Ccfcoi^ 

[ 0 0 4 0] ^(C, «gtt««AR<0«BKaofeSBft;^ 
U 3 >Jgl 3 2 fccfcttttffcS' 'Ja>i3 1 £Xy ^>^fX 
ttSLfct*. B9;fccfctfiai 0 C^tJ;^ lc, ig^jfflM 

I SFETQdi,Qdi iJJ:^ilfflMI SFETQt 
,.Qt, £JBfifc^a*gtefc#AR(B¥8»#g« 1 \Z v>M 

fl2/£L> li»lfflM I SFETQpi.Qpi £fl2/&-r£?§ 
ttfc«AR 1 fc n^^FM^f ( U > S ti b 

co ft, p^^x;l/3*5i:t^n^^x>iU4 co^n^tico^ 

[0041] #cfc, ia i iic^t«fc^i:, 1 
±i:cvDStni#iS'>U3>i3 3, w^g-tf-r 

[g| 1 2 ;fccfctfig 1 3 C^tJ: 5 tC, 

X£MCL/t H7^l7f >^ti^y'J Zl>m 1 2, W 
v »J Fi34i5ir;nS^^iy'Ja>I3 3 £/\• 
^ -X > £ £ <h lc £ 9 , MMISFETQt,, 

Qt, <&y-h««7 (9-h«wd *<fct;ffiibfflM 

I SFETQdi.Qdi (t^ffiMI S F E TQ p, , Q 
[0042] frlZ* |g|14*3ct^iai5{C^t* c t^{C, 

pi^i;i/3i:ni^F» cj>*fcttt5R) 

Ff^&^LT^iMfflM I S F E TQ t , , Q t : 
IfflMISFETQdnQd: C0n^¥a^^^^5, 5 
(7-X®«, FK>««) ni^XJM 

ISFETQPlQp, ©P 9 , 9 (V- 

Xlt, HK>**) £fl2/&Lfc&. ¥*J$#S*£1± 

C £ fC<£ D , <£i£fflM I S FETQ ti,Q tj CO 

?- bmm 7 (9- HiwD &&zfimmmM isfe 

T Q d i , Q d (li»fffiM 1 S FETQpi.Qpj ) CO 

* — 1 1 Srfl&fiSc-T s. 
[0043] ;&fC. IlfflMI SFETQd,,Qd, £> 

<fctf(teiHfflM i s f e tq t , , q t , <o n -e'n co n u 

5. 5 (V-X<Si, FH>ffl«) CO^® 
hg£<b§l6 l^ffflM I S FETQpi.Q 




8 ) • *fl?9 - 2 6 0 5 1 0 

14 

p, ©pS¥«#ffl*a9 , 9 (7-X^i§£, Hl/^f>« 

Lfcft, HI 1 6 {C7K-Ti;^{C, ¥*g&g4£ 1 ± K X rty 
^U>^StT ii3 5 ^it^T^, 

[0044] #fc, *m&mfa i £rx-;u (a&a&g) 

SJ^3S#ffi«9) tirfc^ ^Si^OT iI3 

5£X*^>d/TI$*TSC<i:K:«kO, B 1 7 & <fc U 

10 ««9fl)^ffil:T i y'Jlf'f Hll OSJg^ttS. ^CO 

•9->f HJf 1 0 ^fS&infblT^* Tiy'JD->f Fi 

io^ifi£fstooi:, i ±fzx/^y ^ u 

[0045] ^fC, 019*3cktJC02Of3^*r<fc'5f3, 
1 ICCVD^Tli 3 OniSKtiDiV^a^ 
yij3>il3^iiLf;i, 7thl/y*Xh^VX^ 
20 C I F 7 < X y ^>^T^$j/f!M I S F E TQ d 

: (IffflMISFETQp, ) ®y-hm«l8(75±ffi 
CO^^bf>U 1 3*5cktf&rt:>''J 3>Bi 1 2&mn 

LX^f^Ti 1 4 £7£j&T£ 0 IgUjfflM ISFE 

TQd, cOn^^^^^^S (Fl/^>I^) co_hBi5co 
^<b~> 'J3>K1 3 5l^>yt'ISLTM7L 1 5 
t^rfflMI SFETQp, <Bp£l¥2S#M« 
9 (Fl/^f>««) CD±gBcOg>fb v U 3 >|g£ 1 3 £Xy 

[0 0 4 6] fr\Z. m2 \&&XSm2 2{Z^~t£o\Z. 
30 Sft'>U3>*130±*C«llfi»L, £fl^lT3o 
^^fSB^L, Wt, 1 ±fCX/W * 'J >^&£ 

fc^CVD^ttitfcl/P 1 0 0 nmfl^COT i N Jg| 
7t M/yXh^7X^CLf;F7'fI>yf>yt 

4SIi;Tfi^fflMI SFETQp, & <=fc SgiJjffi M I 

sFETQd, tc^iicoy- hii8 t^^g$n, mm 

7L1 5^Ii;tigS)fflMI SFETQd, COn^¥^^ 
«*-5 (Hl/<>««) ch^^^n, »K?L16&1D 
Tl^M.ISFETQp, C0p^^^^^l^9 (Fl/ 

40 -r >««.) ic^^^n^o 

[004 7] 02 3-foJ:^igI24(C^-rcto{C, 

^HffSB^L, 0±»l:CVDSTPSG*^/i51H» 

F7<X 7 ?>^T'IifflMI SFETQd, (Hffiffl 
M IS FETQpi ) coy- hll 8 <b £W><DMV%1&m 
117, Sfb"> U3>Il 3 te&ZSMitzs 'J3/I12 

SFETQd: OnS!^^^I^5 (Fl/^f>M) CO 

-t^ommmmm i i &&T*&itz/*) 3 >m 1 3 ^x^y 

50 f >^fi^lt«?Ll 9^Jgfi)tL, t^fflM I SF 
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ETQp, ©pI^iM^9 (HK>I«) co JbgP 

(Dmmmmm 1 7 ^cfctf^b^u 3>n 3 £x^> 

[0048] ^IC, (125 *3£tf0 2 6 C^fj; ? fC , 

&mni8. 19, 2 0 o^^(cw^€:«a6iXA,r 

^ 2 9 »Pa*fe»ifc 1 7 <B±aWcEi?rSeiSl 

L^i^t§, W«<DJi&*te. Jir«1«5»Bi 1 7 ±n 

00 £tz. mmmmht /i p^itm 7 ±dx/w 

* 'J >^TT i NR, All, T i Ni^I^ifil 10 

> tt, 1 8 Srii i;Tfi»fflM ISFETQp, £> 

<fctfig»>ffiM I S F E TQ d, (C^ilcoy- Ml 8 £ 

mmzti. mmji 1 9 *ii crigifrfflM 1 s f e tq a 

M20^Ii;tIiSrfflMI SFETQp, O p 

[0049] #tC, 0 2 7, 0 2 8 *5«ktf 0 2 9 tC^T 
ct^fC, ^^fgB^L I CD_t£BfCC VDfetS{b*> »J 3 > 20 

£^X^fCbfc K7-fl7f>^TiflM I S F ET 

Qpi.Qpi otn^ncpi^iftl^o, 9 (y- 
xfs^) co±^o^r B iifea^ 21,17 ^cfcrx^ftv u 

□ >il3^i?LltM7L 2 4, 2 4 ^^^T6, (5J 
BtfC, ffilfrfflMI SFETQdi.Qdi ©^nflKOn 
5, 5 (V-Xi«) <Z>±ffaJiriQf&ftM 
2 1,17 U ZJ>mi 3 Sr^?L LT»«7L 

2 5,2 5 ^l^ta. 

[ 0 0 5 0 ] #fC, 2 4,2 5 ©^^CWi^I 30 

&&A,T*7? ¥ 3 7 ZMrfil,rz'&. 130, 03 li5<t 

r^ia 3 2 (c tkT ct 5 mmm&m2 1 co±^^m^tg 

Ei2 2^i:ti:S?PtEi2 3^Mt5o lil^tEI 

2 2 ;fccktfg2pitj£^ 2 3 fi, mmmmm2 1 ±tcx^ 

^'J>^TTiNl, AIM. T i Ng|£Jiifi;*:i£fg 
&I22J2, ±I2^^?L 2 4, 2 4 £ il C X M ffi m M I S 

FETQp, v Qpi w^n^nopi^^M9, 9 

(V-XM) a*flSJE»2 3 ±SES 40 

^7L 2 5, 2 5 ^ICTlifflMISFETQd, ) Qd 

stains. 

[0051] ^r<om. mmmmm2 2 & ^zsmmmmm 

2 3 <Z)±»fC C VD^T'liby U 3 ^fc^JIPJlJiea 
2 6 *mmL1t'&, 7 * hl/yX S$:7X^(:bfcK 

7-fIyf>^T(£lfflMI SFETQt,,Qt, 
nfnonS#ift®«5, 5 (HU-f>I«) C9±BB 
oif B 1iii2 6, 21, 1 7i3it;g{l:yU3>li 

3 £fl?LLT|g^?L 2 7 , 2 7 S^U ^^TMTL 50 
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2 7,2 7 OP^^fCW^^^|a^)^^Ty^^$:^^b/c 

^-^DL, /DLIt IfllfeiI2 6±(: 
X/ty^U>^fttTiN«, All, T i Nlg|£Jli# 

^iDLfl SffiTL2 7, 2 7 ©-*$II;t^1M 
ISFETQt, On|^i§Mli5 (HK>M) 
C«»fc£*l, r-^i/DL(t «lft?L2 7, 2 7(7){t!l 
^^ICT^i^fflMI SFETQtj CD n 
5 (Fl"f>«*> fcSttSta*. &±<BI*IK:cfc 0 , 

[0052] (mm<Dmm2) 033ft ^mMnmrn 

CDS R AMCD*^ 'Jt;^St¥ffi0, I34(t 03 
3<DA-A* JBHCteofciffifig, H35H, 033OB 
-B' fRlzft^ltWimm* B36lt *iJSO^I©S 

[ 0 0 5 3 ] 0^(Dct^(C, *HJfi0^iOSRAM 

\t. Mmmm<D&mi<DSRAM£.mm\z. *^»j-tz;u 

^fEiL,,L t £^*l£cDP B 1f;:7>ftT£> 

[ 0 0 5 4 ] ^lOMOSRAMO^t'Jt^©!! 

'J-fe;U©S8ifi#J££?K-r#0<05-5. ^rli (a) te¥ 
S0CDA-A* mictt^b, f£r®0 (b) (iflicoB 
- B ' IC^LTl^o &¥®0fC«^H^i: 
J&^TLcD^^tkL, *63»IR<OEI^«^BSrs. 

[ 0 0 5 5 ] S-T, iilfB^^CDfl^^ 1 (7)06 -0 1 8 tC 
STKiSSifelcan, l <B£^::*^#Bij?t 

2, PI-7XJI/3, ni^XJMtScfctfy- bgKt§I6 
£7£j&bfct£, pI^XjnCMjfflMI SFETQd 
,,Qd, *5<fctffEj2!fflM I S F E TQ t , , Q t , &m&L 
L, nf7XJMl;t^MI SFETQp,,Qp^ 
i^t^ 8 £fc, raMISFETQtnQt, *3 <fc 
^MfflMI SFETQd,,Qd, CD n 
5, 5 (y-X««, HK>®«)- CD^®<h, ^^ffi 
MISFETQp,,Qpr«)pS¥S#I«9, 9 (y 

-xii, huo<s«) cD^®(c^>- hsm^fs^-r 

§I^ITT i ^'J-tf-f K^l 0 ^r^^-T^o 

[ 0 0 5 6 ] ^fC, 0 3 7 te&lfm 3 8 C^f «fc O \Z. 
*mftmfa 1 ICCVD^-CliS Qn*m8Z<Dm^3Ht 

is u 3 >^ i 3 zmmistc'&. ?* buzsxhz^x? 
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, i^mmu isfetqp: ) coy- bmm s co±a& 

(Otitis*) 3 >Jgl 1 3*5<fctfBKfc->'J 3>I12 £IP}?L 
ITM?L 1 4 £^J&-T£o i^C, IgifflMI SFE 
TQd, con^^^^M^S (Hl/<>««) co±g&co 
Sft^'J 3>^13 Slyf >^SLT8«7L4 0 
Sr^f&L, HSfiMISFETQp, <Dp£!¥aS#®« 
9 (HU-f >^*£) <0±«<0£fl:->U 3>I13 *Xy 

[ 0 0 5 7 ] &tC, m 3 9 *3<fct^g| 4 0 K^T <fc 5 
SSflSS/ U ^ >flH 1 3 ©±«JC»WKIIL, 
^^r@2^L, tt, ^jby'J3>I13±(C7A-7^ l J> 
yi££*:«C VDSTltaiLfcBlff 1 0 Onm^^cOT i 

^ 'J <t;u£$ii£-r£ 6 f@COM I SFET^l^^C 
fflM I SFETQdi (l^iMISFETQp, )CD 

y- h^n 8 % mm em i s f e tq d , (m^tjbm i 

SFETQp,) coy- hfl8, ^iUffiM I S F E T 
Qt,,Qt, OT*-hiffi7 (7-HiWL) , ^iiffi 
M I S F E TQ t , , Q t , ilMMI SFETQd,, 

Qd: iz#km<Dnm¥mwmi&5 (V-XM, HH 

>£l^CO-yj) iJir/t^MISFETQp^Qp: 
cOp§^*$&:^9 (FK>M) <D-tn-€ f n<0±SP 

[ 0 0 5 8 ] ©BrEIlL, tt, Jg^?L 1 4 SICTll 
fflM I SFETQdj (llpffflM I S F ETQPi ) CO 

y- hm«8 iisaasn, mrnni o ^iiCTiguj^M 

I SFETQdi <0n3!¥»flc®«5 < K K 
£&Sft$n, m^^4 l^IDTl^fflMI SFETQ 

p. ®p£!¥##si«9 (hk>i«) t&mtsn 

[0059] 5fcfC. EI41 te&XSmA 2 (C^-Tcfc^tC, 

j^ehl, co±ap(c c v omx-mm 3 0 nm*§^co^<t 

->'J 3 >«4 2 £if£«L;fcS£, 7^hl/y^h^7X^ 
CLf;H7i' X^^>yr|g@jfflM I S F E TQ d 
■ (t^ffflMISFETQp, ) ioy-hSS8©±« 
OSfb-> U =1 >K 17,13 *5 OMULS' U 3 >g| 1 2 

SFETQd: <DnM*m&Mi&5 ( H K CO 
±g&C0g{fc;v'J 3 >J8 1 7 . 13£l7^>mil 
TillLl 9^f^l, |]SfIMISFETQP: CO p 
^iji^^M^9 (FUOMtf) <D±«C02te>"J 3 > 
»17, 1 3 £x*^>^T»*LT£*fc*L2 0 

[0060] ^(C, H 4 3 43cfcc^gl 4 4 \ZtR-T^ O \Z. 
HLfcBSJP 1 0 Onmg^COT i N IK £ . 7 * h U >> X h 
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^?x^l;lfch'7'fX7f >^T/^-->^ltl 

^"T^o mffiffil&L, teT i NCOftil, Wfc£G>ii51K,&& 

tSCtfet^S. /^@2£!lL, «, «tt7Ll8€Xi; 
TffiSftfflM I SFETQd, (IffflMISFETQp 
, ) coy- hmil 8 <h^^$n, &^?L 1 9 SrliCTiB 
IfflM I SFETQdz COn^¥^^^S^5 ( H V < > 
«*) <h&i^£*l, &^?L2 0 £iIDTH£rfflM I S F 
ETQp, cOp^^^^M^9 (FK>&«) 

[ 0 0 6 1 ] ^RfTlH^L, t*. T/f C0/^g2^L, co± 
SWCfc^T. ^t'JtJ^i^t56i©MISFET 
*«^<fc^lCl£^iS8[TM^ t£^7Ll8, 19, 2 

-3*3, ^^fBB*L,,L, £ 0 &f$^l&J¥CD^t'> 'J 3 > 

20 - H co m^fSffi * lt^^ »j -tr;uco o«y y 

(Ta, 00^<h'©ii5^««c«^T«lJ*'rscttCck 

[ 0 0 6 2 ] #(C, EI 4 5 iScfctKE! 4 6 1:^1"^ 5 tC, 
^H^SH^L, co±gEtCC VD2£T®Hfc>' , J 3 >fr*>U2> 

mm&&m2 1 &mmi>fr'&. 7t^yxh^7x^ 

b^c F7-fX7?>^|^M I SFETQp,,Q 

30 P , ©-c-n-?n©psi*«#««9 , 9 (y-^®«) 
<D±.ffi<Dmmmmm 2 i^j;^y'j3>ii 7, 1 

IfflM 1 SFETQdi, Qd? CO ^tl^rtKD n M ¥m<& 

Mi&s, 5 (v-xm) <D±&<Dmmmmm2 

Zf&itzs U 3 >^ 1 7 . 1 3 ^i?LUTii?L 2 5 , 2 
5 £fl£fi£-t £o 

[0063] ^{C, 13 4 7 *5£tfia4 8 t^-Tcfc O \Z. 
mmH 2 4. 2 5 <Dft&lZWm'&Mtb&/uT~77 If 2 9 

40 tfg^jE^ 2 3 % 9 m^mm^2 2*5i: 

^i^tEi2 3{l Sra*fei»JE2 1 ±£>W*!y * U > 
y^TT i All. T i Nm&MfrmmLfzW:. 

[ 0 0 6 4 ] ^-cof^, mmmfem2 2 ^^ummmi^m 

2 3 ©±»CCVDffiTfijt'>'J 3 >^e/j:SJBra«» 
^26^^IISLAc?t, 7* hl/yXh^TX^l:lfcH 
HX7f>^TlIffiMISFETQt,,Qt ! CO^E- 

n?n<Dnm*m&mi&5 . 5 (hk co±Bi5 
(Dmmmmwk2 6 * 2 1 i5<t^<bv u 3 >jgi 1 7 , 1 

50 3 ^^7LLT^M7L 2 7. 2 7 & ^L, tt^T»M 
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2 7 . 2 7 COrt^JCW|g|£iS#iA A,-?:/^ tr&mtfLVtc 

mm&mm 2 6 <D±ffi\zr-?mD l . /dl^i 

)5Jct5. f-^lDL, /DLIi, gP B 1lftift^2 6 ±tC 
X/1^U>^"CTiN|, All, TiNl^I^ 

oiiia 0 , mriaia 3 3 ~m 3 5 ic^-r ^ =e u -fejua* 

[ 0 0 6 5] <*JfiG>JBS8 3) *^I©igJg0SRAM 
tt, ^ * U tJK0 7 U ^ P y :/temco Afctiaag^K 

coi^^&Sr^T&ixlco? *>. »fMEIfi¥©®oc - 
C mtzttfoVT^z. £ Ac, ^fiicniilt^ 

[ 0 0 6 6 3 ST. 0 4 9 & 5 0 tC^-Tct: O tc, 

¥*#&«i<0£ffifcpl!£x;i,3&cfctfriSJtfx;U4 

HBftR2 8*J;^MISFET©y- h&ffcBt6 
jfcLfcffc. pS^XJI.3l:ffiftfflMI SFETQd,,Q 
d ? iS«t^(E2lfflMI SFETQt,,Qt t 
ni^IJM fC^iSi/BM I SFETQPnQp, 
T3„ fg&JHM I S FETQ t ,,Q t , coy- hm&7 
(y — FiWL) &cfctfig®jfflM I S FETQdi.Qd 
« (If fflM I S FETQPi.Qpi ) oy-MS 

8, 8te> if 3 0 0 rid1S(D#^^'> U □ >Htifig 

y-htl7 (7-K»WL) *J;^y-hM 

8 cD^n^ncDftiJigcDit-f k * -^x ^ — it 1 1 i£, 

[0067] ^fc, gI5l43J:^^52{C^fJ: > 5tC> 
feilfflM I S F E TQ t , , Q t , ©y-HM7 ( 7 - 
FiWL) , »fflMI SFETQcIlQcI, (H^ffl 
MI SFETQPi.Qpt ) (Df-hMMS. 8, 
fflM I S FETQ ti,Q t , &£.ZSmmmM I S F E T 
Qdi.Qdi ©fn^n©nS¥«fti«5, 5 (7- 
K u-r >£S^) , MffimM I SFETQp,,Q 

P: o^mopi*»#M9. 9 (y-^M, 

Si^tT i > ij -fr-f K/f 1 0 £J££&-f 3o 
[ 0 0 6 8 3 T i y'J-tt^f Fil 0 £^/&-r3{Cte, y 

-hii7 C7-kj»wl) *5<fctxy- hits co^en 

^tKD&ffi&momiti' 'J3>I1 2 IgifrfflM I S 
FETQdi.Qd, ^J;{/^IfflM I SFETQ t,,Q 

M I SFETQp,,Qp, ©fnfn(OpS¥»ftfil« 

9, 9 FR>TO oil^l^y- 

h^lbJ^6 5F>^Tl$5£LAcl&, ^^^^^ 1 

liU7Z-JHTTiicfi§|$:Sfel (n^¥^ 
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#««5, p^¥^^M^9) , TiBt*«fi->'jD 

>m (y-MH7 4 8) £-tn-eftRjfc£-e-fcf£, ^ 

[00693 Bl 5 3 *3<ktfig 5 4 (c^T£ ^> Jc, 

¥££#^& 1 ±fCC VD^T^iP 3 0 nmmm<DB^&it 

\ZLT&4t>< U3>Il 3 § F7-fx 7 f >^t§C £ 
(CckO> IlfflMISFETQd, CDn§y^igffc^5 

(HI/-f>IS«) <higIfcfflM I S F E TQ d z (fkffim 
10 MI SFETQp, ) ©y-hii8 £ fC £ Ac rt* £ J£$^ 
H.43, t^MISFETQp, CDp^¥^#6I^9 

(FU*f>««) iMfflMI SFETQd, (ftffifJB 
MISFETQp,) coy- btg@ 8 tlC^fc/l^M 
7L 4 4 ^ftlftlMtS. l*JB#fC\ IKKjfflM I S F E 
TQdi <0n 5 ( K U-Y ©±«K 

fg^7L4 5 HiSrfflM ISFETQp, co p §4 

^^#:^^9 <HK>«*) <D±m\Z&tfHl4 6&M 
j&-r<2>o <rco<h£, v ^ -;U K&ftK 2 8 co^ffite^ft; 
> U 3 >H 1 3 fS^nt^S(DT, CCD F 7 'f X 7 ? 
20 >^T-7^f -;U F&ffcfil 2 8 tfmtiZ £ <hte&H. 

[00703 #fC\ 15 5 [§] 5 6 fC^Tct o fC\ 

'J3>I1 3 CD JigjUC T i Nld^&S-MOi 
fiJrSEISlL, , L, &&f&-rz> 0 ^BffiBSSL,,L, £7£f&-r 
■5 Jc(S, ^>ft:> U 3 >K 1 3 ±tCX/\° y 9 U >^&£ Ac 
HC VD J*T&JS 5 0-100 nmfl&OT i NJg|£ii*i 
^^TCCOT i NUCCVD^Tifl 0 OrdiI 
^OO^^i/ 'J =3 >i4 7 ^ii^Ufe^, 7^Fk>7h 
§77n^(;1//: F7-f I7 f >yT*ifby 'J3>14 7 

[ 0 0 7 1 3 ^miH^L, Ji, igid^M I S F E TQ d 
, (IffflMISFETQp, ) coy- M18 ^ 
IfflMISFETQt,,Qt ! COy-Mi1l7 ( «7 - H 

iwl) ^fcMAct^ct ^{cie@b, mmmnh: \* % m 

IfflMI SFETQd: (|^MISFETQ P! ) 
<D¥-hnffi8t. felfflMISFETQt^Qt^ 
y- Mi 7 (9-KfiWL) i:(cSAct-5J:^tc:iB@-r 

40 ©pgfc^^E-rsw^s^t:^ 'J3>iii 3 ch-e^ffi^^ 
c:n^,co^fi^^c , tffBH^co^^2 

(03 6) (D$fjfSf C<fc*a«l:^L^iit*tS. 

[00723 ^^fge^L, mmn4 3 ^iiUTigifi 

fflM I SFETQdi cOn^^^^fi^S (KK>® 
^) cMfflMI SFETQd: (I^fflMISFET 
50 QP: ) (^y-hil8cl:i^$n, ^^7L4 6^il 
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DTi^^M i s f e tq p , <Dvm*m&mt&9 (H 
u^ymm \zmmznz> 0 02:9, iif mi sfe 

T Q d 2 (l^fflMISFETQp ! ) ©y-h«ffi8 

t. mmmM i s f e tq d, <Dnm*&{*m&s ( f 

l"(>mm) IfiMISFETQp, 0pl^^ 

[0073] mmsmL, ^^tl 4 4 ^riium^ 

fflM I SFETQpi (DpSWI^9 (Ft/^>i 
i£) iiifflMI SFETQd, (HSfiMISFET 
Qp, ) (^^hilStCM^n, &i^?L45£ii 
DTiifflMI SFETQd, 0)n^^^^fi^5 (K 

i-t>mt&) ii^i^n^, igi^Mi sfe 

TQd, (I^MISFETQp, ) 0^-hfi8 
ch, IMMISFETQd, <Dnm*mfcmi&5 (F 
UOmm) t, l^fflMISFETQp, (Dpifi 

[00 74] ^(3 . m 5 7 IZ^-? £o \Z , zs U Zl > 

14 7 0±^CCVD^Tlf 2 0 0 nm5g&G>£ffc v «J 

3 >BI 5 3 fcifULfc^, [§] 5 8 tC^t^o \Z, ZL (7)^ 
ft'>'j3>K5 3 £R I E (Reactive Ion Etching)^: if 

©iMi-^v^noitsctiao, y- hnm 
l : (D^ti?ti<D®miz-y"f fc* — 1*4 8 £ 

[ 0 0 7 5 ] ^fc, HI 5 9 ^ctr/^ 6 0 Jc^Tcfc a C 

ifky'j n>^4 7 43ctr>'-9--r f**—^ 4 8 

©±gBlC, ^y'J3>l4 7, 5 3 (it'f H^* — ;U 
S GOi^iHikyiJ □ >^<O^P B 1*fej^^4 9^CVD 
I^VmflMISFETQPnQp, <D*rtl-€ 

^ptC, IglfrfflM I SFETQd,,Qd 2 (O^fl^nOn 

SJ¥*#««5, 5 (y-xTO 0>±«<ajimtt*R 

4 9 ^fl?L(>T^^?L5 1,51 !&j£fflM I 

5 FETQ t ,,Q t ; (D^n^rtl(Dnm^mWm^5 , 

[ 0 0 7 6 ] P S G*>£ft*Mmtt*IR4 9 £X^> 
^lt^^?L 5 0, 5 1. 5 2 £^f&t-£±fB<DI*iT 

147^, y-ht!7 (7-HiWL) . y-NM 

(3 <h ^ £ x y ^ > y z n & i v. 
[0077] *<Dit#> % mmmmmi 9 ^x^f >yi 
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T&^?150, 5 1. 5 2 £KUcm^3 7* h 

l/yXhYX^t, T i Ni^X^f >yiT^fEi 
L,,L, Sr^filt-rSIStCffllr^^ * F b 7, ? <D 

^fc-tfmJCjgB lT«i?L 5 0 , 5 1. 5 2<h^^rge 

5 0, 5 1 , 5 2 C0l^n^<h^^g2^L, 

4 9 ^Xiy^>y Lfcl^JC^RlfiB^L, SfcttJ^dfiEiK 

l i t^&^tl 5 o . 5i, 5 2 ©^-rn^^ffiijafcsai 

10 tSut^fel^T?, aoigTtt^?L 5 0 . 5 1,5 

2 <Dft%izmm2nzmmmtmmmmL t ^rz\^mm 

[ 0 0 7 8 ] £fc, lf B ^il4 9^X7f >^LTH 
^?L 5 0, 5 1, 5 2 £&&-?2>te\zm^2>7 * b 

M17 (9-«WL) iScfctfy- F^H 8 

%>&\zm n/t y * hi/yx hvx^^^bti-fnc^s 

Lt^M5 0, 5 1, 5 2 ty-hti7- (7-H« 

wl) *3j;ujy- Mi 8 tomizitwrnwoi * 

20 co^m, 5 0 , 5 1, 5 2 0^W<!:y-M 

@7 Mi 8 gp-es 

miZtf- h*«8^»«E?L 5 0 £fcte»lfc?L 5 1 OffirJig 
JCBiiJLfcO, y-M!7 (9-FiWL) a*«lfc?L 

5 2 OfciJMtC&fcBLjfc 0t5 d ^(DIl 
TiM5 0, 5 1, 5 2 0(^^(:fi$tl§#tit 
y-M!7 (7-H»WL) ft*^liy-hi«8(i: 

[ 0 0 7 9 ] #|g*S0>^«<Z>i&i6;£&fCJ;ft 
30 tf, &^?L50, 5 1, 5 2 ^l/<7^hf ^^iC^i 
7L 5 0, 5 1, 5 2 (h^^SB^L , , L, chco^^-t^ 
», *3<fctf&l£?L 5 0 . 5 1, 5 2 ty-h«i7 (-7 

-h»wd . b mm s te>&t>i££® 

^^7L 5 0, 5 1, 5 2 ^^^flBUL, , L, , y 
-hlI7 (7-HiWL) fect^y- MI8 Kifi» 

40 [ 0 0 8 0 ] if H mii4 9 &xy^->y"r^iR{ci^< 

K^*-;ux^--t^4 8^X-yf >^Xh7/UlTi 
ftS-frSfc^JCtt, It-f K^*-;UX^-1?-4 8 
-TZ&ikzs U n >^ 5 3 CQlg£JP£, ±sBL^7t hl/y 

MA^S^?L 5 0, 5 1, 5 2 i^Rffge^L, , L, t (D 
£t>1±&®£. femU 5 0, 5 1, 5 2 ty- Mi 7 

^ 2 0 0nagS?*ntf, tjky U 3 >15 3 (Dif^ 
^<tt)2 0 0 nmi^if 
50 [ 0 0 8 1 ] ^tC, &mH 5 0 , 51, 52<DHi%l(Dm 
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i fe^c/ia 6 2 ic^-r j; ? tc, mmmmf&4 9 <D±&iz 
i^ie^ 2 3 ^ct^^rpise^ 5 a & 

tIlEi2 2, g*P^flEi$2 3*3<fctf*fW 

- ' >y lTMt§, &^?L 5 0 , 5 1, 5 2 0^ 

[ 0 0 8 2 ] &\Z, m 6 3 *5cfctf0 6 4 CitJ; 5 t;, 10 
m^^/E^2 2, S2pmJE$l2 3 iScfc^^ralSB^ 5 4C0 

>^"? + |B!K»5 40±^©ira1ii!2 6 ^ITLLt 
g^5 5^i^L^i, £Pi5J&!»I&2 6G>±gB(C^- 
^iDL, /DL^I^t^, f"^DL, /DL 
te, Hfel&llJ^ 6 rj >^tT i NIK, 

AIM, T i N]g&j6#;Jtfltlx£tt, £*l<b>£/1^-- 

[ 0 0 8 3 ] (iIC0^!4) *^II©^I0SRAM 20 
fct, HtrfB^lfEcO^^ 3 OS R AMtiH, — fcK&^dfSE 
L , , L i — O^SJifCJ&ffclxT^S. KDSRA 

[ 0 0 8 4 ] ST, (H 6 5 *5ck«H 6 6 fC^f <fc 5 fC , 

KHftl2 8*3cfc^M I S F E T coy- hijbl6 
^tlifc^, pi^XJl.3i:MffiMI SFETQd,,Q 
d 2 *J«k^fiIfflMI SFETQt, f Qt, ^fl^^U, 30 
nI^IJMI:a«fflMISFETQpwQP: 
t5. feiifflM I S FETQ t,,Q t ; ®y- MI7 
("7 — KiWL) *5 J: i^JSIbfflM I S FETQd,,Qd 

t (MffiffiM i s fetqpi.Qpj ) ©y-hti 
8, s\t, ^^'>'j3>irMts. y-Mi7 

£M?*£ltlgi (* * y :/*feliJB£) fctgffcv'U 3 >BI5 6 

T^^-r^>o :coMy'j3>i5 6H 

y'J^/li 3^0 fciP^JBIJP ( 3 0 nm*i^±) T*£ 
its, y-M!7 (7-HiWL) £s J; y- ht 40 

& 8 o^n^noffli^t-r 1 

[0 0 8 5] #JC, 06 743^^^6 8 ^^-TcfcoiC, 
iEfijfflM I SFETQd, (H^/8M I S F E T Q 
P, ) ©y- hti 8 0>±ffi<B3ffc v «J 3 >§£ 5 6 £X 
7f>yitM?L 5 7 £ffi2/&L, IgffijffiM I S F E T 
Qd, (H^rfflM I S FETQp, ) (Df - hf!8CO 
±8B©S^k'> U3>|56 £x >y 5P> y LT&i^TL 5 8 

^^nai^iog^b, &^?L5 8te, &<d urn-em 50 
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[0086] HI 6 9 *3<fctf 0 7 0 C^tJ; 5 tc, 

&^7L5 7 GDHSS&lCfittJ LfcffitbfflM I SFETQd, 
( ll^fflM I S FETQp, ) oy-hii8, &m?i 

5 8 CD&gEfc^tB LtzmmmM ISFETQd, (fififf 
fflMISFETQp, ) ©y- 8 , IfciMfflM I S 

FETQt,.Qt, C0nI^i^I^5, 5 

HU-f >6M*£) . ISiij^M I S F ETQd,,Qdi 
CD nM^m&m®. 5 . 5 (V-Xi^, FH>I 
«) . MfflMISFETQp ll Qp 1 CDpS^^te^ 

«9. 9 (y-xis^, kk>««) (o^n^n©^ 

[0087] T i y'Jit-f HIl 0 SMTSICH, SB 
■bfflM I S FETQd,,Qd. ^Jc^^lfflM I S FE 
TQt,,Qt, Ofn^n©nS¥»M«5. 5 (7 

— HU^f>i^) h&ftlgl6 
t > H^fflM I SFETQp,.Qp, (Dtn^nO) p ^ 
i#^#:^^9, 9 HK>««) CO^ffi 

^^Sii±t:x/i7^'j >y&t'T i i^iii, # 

(n^^teSI^S, p^^^^^^9) , Tilt^ 
^Iy'J^>i (j^I?L 5 7, 5 8 0>j£SBlC»fciJ Lfcy 

-Mis) i*tn*ng*$tfc», mzifo<DT \ 

[0088] ^{c, 0 7 1 *5<fcr/0 7 2 tC^T 5 \Z, 

mmtt-mm 1 ±fcc vd 3 onioiso»^g£ 

U 3 >Jg| 1 3 £*ft*Lifc:«, 7^hl/yXh^7X^ 

f;J:0, IMMI SFETQd, c7)n^¥^^^I^5 
(HK>««) (hiMMI SFETQd, (ft^fffl 
MISFETQp, ) ©y- hti8 tti^SM 
7L43, Hffi/SM ISFETQp: © p ^¥*£ffc^^ 9 
<KU"f>«tt) iiifflMI SFETQd, (Aftfil 
MISFETQp, ) ©y- hfi8 <hfC^fc^^^^ 
7L 4 4 S^tlf^MtS. 11 f$K, iEllJBM I S F E 
T Q d 2 <&nSJ¥»#««5 (Hl/Oi^) ©±«tc 
}^i?L4 5?:i^l, l1«rfflM I S FETQp, CO p ^ 
¥^teM*£9 (HH>TO ©±*fc»i*?L4 6 

[ 0 0 8 9 ] iEUjfflM I SFETQd, (HffiffiM I S 

fetqp, ) coy- bmm8<D±&lZ\t&*>frC&& 

Mfliy- h«S8 <D±«T?S«?L 5 8 drl&O^^ PI 
f^lC, ^©}^M I SFETQd, (A^fflM I S F E T 
Qp, ) ©y- 8 <D±&IZ\Z$> ZfrCtb&mil 5 

7«$ntU§0-C, »^7L4 4tt, -to-gB^y 

- K118 C0±^-C^^7L 5 7 £SfcD^5. 

[ 0 0 9 0 ] o^O, ^^^cD^^CDMi^^fetCcfctl 
^i^?L4 3, 4 4, 4 5, 4 6 ^KT^S-r^^ 
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\Z. Z.tlt><DmmH4 3 - 4 6 <ty- MI 8 £<D£t) 
&&&*>&Zfi&&lL4 3-4 6<h^^7L 5 7, 5 8 £ tf> 

(D£:b^;&*SJ;:*B^T£#, SIK?L4 3 - 4 6 *y- h 

l Jjfa\z&tfz> u "fe;KZ)dS*r®as:*fi/h-r s c £ 

[0 0 9 1 1 t&b%, gffcv' 'J3>|1 3^X^^> 
yLTl£^?L43, 44, 4 5, 4 6 £ lT & IgHC , 
cn<D<Dfg^7L 4 3- 4 6 Mi 8 tltt 0 

<fc D feJP^^J^O^^bv 'JP>I5 6 WBf&ZtlT^Z 
CDt, }^^7L4 3, 4 4, 4 5, 4 6 rt*y- MI 8 fC 

J/'J3>I1 3^X7f >yiT^7L4 3, 4 4, 4 
5, 4 6 £fl2J&-r y — MI 7 (y-FgjIW 

L) *5 J;tfy~ MI 8 (D^ttl^tKDmmCDMitis U =1 

[ 0 0 9 2 ] ^ T, *g^?L 43, 44, 45, 4 6 £ 

8 <hS^0€rofc^^Tt>, i(7)IIt^?L4 3- 4 
6 cDrtj5HHci£*S$n£^m^y- MI8 t^^^T 

[ 0 0 9 3 ] fr\Z, 0 7 3 ^cfc^ia 7 4 fc^-r cfc -5 
^tv 'J3>I1 3±(;XA'7^U>^?£^^HCVD 
^tiHl 0 0nml^(Z)T i NH£it*IL, ^TCcD 
T i NliCCVDlit'lf 1 0 0 iimmm<D^it is "J =J 
>§|4 7 £i£*lb/i^ 7^l/yXh^7X^(:U: 

7f>yt^y 'J3>i4 7 43cfctfT i 
£A°^-x>y-r £ d tCcfc 0 , T i Nf&fr tt 

[ 0 0 9 4 ] ©ffiffifclL, fi, &^?L4 3 &£zt&m?i 

5 s^mcxmwsmM i sfetqci, (^^/bm i s 

FETQp, ) oy-Mi8C^^$n, ^1^5143 

^ictiifMi sfetqci, <Dnm¥mtem%i5 
(vu-omm \zmmzn. &mm4 6 vxmffi 

fflM I SFETQp, 0pi^^M9 ( H K >M 

*5cfca*^^7L5 7£®i;TigUjfflMI SFETQd 
, (l^fflM I SFETQp, ) (D¥- MI8 

^17L 44€:IUTi^ffiMI S FETQp: <£> 

4 5$Ii;TIliMI SFETQd, (Dnm^Mtem 
^5 (FU"f>fci«) (C^^^n^o 

[ 0 0 9 5 ] ^miE^L, te, IglfrfflM I SFETQd 
> (IfiMISFETQp, ) ©y- htl 8 t. , & 
ifflMI SFETQt,,Qt, <£>y-M!7 ( 7 — K 

iwu itcm/ct^ct -5{cse^L, ^^riB^L: ^, ik 
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IfflMI SFETQd, (MffimM I SFETQp, ) 
C0y^MI8 feiUJBM I S F E TQ t , , Q t t CD 

z. (Dffif&\z£ o . mmm&Lt ty- bmms 
(Dmizft&r&^iti' u n >^ i at^iifc a* 
fl2/&£n, ^tc^i^l, <ty- mi 8 t^-cop^t;: 

10 [ 0 0 9 6 ] *A\Z. m 7 5 iC^-T J: 3 tC, Jfjf^fSH^ L , , 
L, Zmo&itisV Zl>m4 7CD±g&{cCVD&T^t 
> 'J n >m 5 9 ^it»(U, m^T&itis 'J 3 >$| 5 9 <D 

igsccvDfe^ps G^^^^>©Psiifea^4 9 zmm 

[0097] #fC, El 7 6 iScktf H 7 7 fc^-Tcfc 5 
fflM I S FETQpi.Qp! (D^n-e'ncD p^¥>H&£I 

^9, 9 <D±.^(Dmm&mm 4 9 £p*b?l 

20 SFETQd,, Qd, (Dttl^tKD n ^ ^^fl^ 5 , 
5 (y-xli) co±g&cojf p^a®! 4 9 ^i^LlT^ 
3^7151, 5Uf^U MMI SFETQt,,Q 

t, 0^nfnoni^i^i^5, 5 (Hi/>r>i 
m o)±^<Dmmmmm4 9 ^^?llt^^?l 5 2 , 5 

2£fl£/£-r3o Ctf)X^>^te, fg^?L50, 51, 
5 2 O^gptcg^^ 'J3>i59 T^SIti} brcB#^T-H. 

[ 0 0 9 8 ] #{C, ^lky'j3>f(Dl7f>^X^ 

30 ^-Tcfc 5 ^^?L 5 0, 5 1, 5 2 (DftffiCD^it v U 

>y^>y-r£o :0X7f>^lt ^^?L50, 5 1, 

y- Ml 8 ^cfc^^HFflS^L, p L, <D^tl?tl<D&m 

[ 0 0 9 9 ] CCD^^tC, ^iaH^C7)^^3 TMiy- h 

-mm 7 , y- mi 8 &£zfmm$m 

40 i^-r K^^--;uz^--tf4 8 ^i^lt^bif 0 1^II 

4 9Cgi?L 5 0, 5 1, 5 2 £J£j&T££>iC;ttb, # 
^^^^^Tti^ram^^4 9 £flfI7LbT&^?L5 0, 

5 1, 5 2 *W*&L-$-Z>mz^ikis U n XDIt-r F 

[oioo] co^^feButa^^^^^ 3 ii^^, 

h l/y7 hTX^C0^btfn^^iLT^I^?L5 0, 
5 1,52 <hy- MI 7 (7 - FiWL) &J;tfy- 
htlSt^-gEti^O^^fcO, ^i^TLSO, 5 
1. 5 2<hifEiL,,L I £rt*~Sl$T-S&9l^^0 
50 life, HM 5 0, 5 1, 5 2 (TXBiJUtcy- MI 7 
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mifm*m^z>m&\z*>s mm^iso. 51, 52*u 

-f 7 2 Kf&l&tC&^TL 5 0 , 5 1, 5 2<h^^SB^L 
,.L. ££>£;b-t!:£*S, *5cfc^»j*'?L 5 0 , 5 1, 5 2 
ty-ht!7 (7-H«WL) . y- bmmS t(D^ 

..Li fe«fctfy-Hsa7 (7-h'«wD , y-ht 

[0101] fltv U =i >§£ 5 9 lCcfc-3Tfl2j&£n<51}- 
ZltZfz&lZte. S8fti^U 3 >K 5 9 ©Kff ±IBL 

[ 0 1 0 2 ] ^(d, H 7 9 *3 <fctfH 8 0 (c^tJ: c> 

4£fl£/&L, *HT?B 8 1 ^cfc^'ISl 8 2 td^*T J: o »C, 20 

±t$\zmmmmm: 2 e &mmi>. 7^i/yx^vx 

Ifeii2 6^i7LLTM?L5 figb/ti, HPQIfi 

»I2 60±g|5l:r-^iBDL. /DL£fl2/&-r£ 0 
[0 10 3] **JS(0»»O«jft*ftfZ«fctltf, 
5 0, 5 1, 5 2 i:^RfrSBiL,,L } £<D<£t)-&&m, 

te^tfrnmns 0 . 51, 52ty-hti7 (y-H 
^wd , y- hti 8 £<D&t>-&&m't)^mizfcz> t 

[0104] (mmomns) ^^io^iwsram 

14, -2*<B^j9rSE*iL, , L, &K&*«*fflcJ&j$L. 

C<7)S RAMO^^'JtjKOUj|^a$gl8 3-119 7 
Sffl^TUi^tS. 40 
[0 105] £t\ i83i3J;M8 4l:sti5lc, 
MIE*J6<B^!i 1 ©Kjg^fclcffi^, ^*£ftS4£ltf>£ 
ffifc3!^#gf£ilf 2 , ^l^pi-)I^ 3 £>£tfnS^x 
Jl/4£JgJ5EL, $ 6 iC p ^^XJU 3 &cfctfn ^^XJU 4 

co^en^nco^fiitcM i sfe t coy- h^tjgi 6 

fi)cLfct, pi^7X^3i:IifflM I SFETQd,,Q 
d: Zi&Zt&mmM I S F E TQ t , , Q t , £J£/£L, 
nH^IJMCt^ffflMI SFETQPuQpj £ 

-r^»<, y-hii7 (7-hiwl) ^^tfy-bm^ 
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y»j3>il2t^tS. y-N«ffi7 <«7— F*W 

[0106] #{C, 08 5*cfc^086C^t«k^l:, 
iftfBm&£>fl2j& 3 <DMfej5m\ZV£^. ^i^fflMISFE 

tq t,,Q t, ©y-hii7 (7-H8WD , mm 

JBMISFETQd,,Qdi (ft W/BM I SFETQp 
,,QPi ) coy- hi!8, 8 , &j£mM I S F E TQ 
t,.Qt, *J«t^IifflMI SFETQdnQd, <D*r 

, i^misfetqp^qp: co^en-e'tKo 
P^¥^^M^9, 9 (7-x'n^> H^>1«) <o 

tn^n<D^m\z^- h&ttiZ&n-rzBWTT i ~>u 

KJI 1 0 £^/&T£o 
[0 1 0 7] #JC, 0 8 7 *3cfctfil! 8 8 tC^-T J: o (C, 
1 ±fcC V D LfcBIJS 5 Onmi^co 

WHSSffcv'll 3 >K 1 3 ^X 7 f >^LTll)fflM I S 
F ETQdi (|ffflMISFETQ P! ) ©y-ht 
M 8 <0±^fC^^?L 1 4 IglfcfflM I S F E T 

Qd, <DnS!¥alH*fiI« 5 (Hl/^f>l«) (Diig&fcjg 
i?L40^f^L, If fflM I SFETQp, 0>pS!¥ 

Lfc&, gfl:^ u 3 >m i 3 o±^i:xa° y ? u > y& 

£*:t4C VDtikTmmLtzmm lOO nm*§g(£T i NJgl 
S^*-n>if LTE9rEI«L, ^f^^-T^o ^R^SB^ 
L, t4, ^t'JtJ^^^f ^>6iOMI SFET^I 

1 4£i§UTigi!)fflM I SFETQd, (t^ffflM I S 

fetqp: ) oiy-bmms tmmzti, ^M4o 
zmcxmrnrnM i s f e tq d, oni^i^s 
(hk>i^) <h&^£*a, &mn4 i *fii;rftw 
f m i sfetqp, <Dx>m*m&mi&9 (HK >« 

[0108] |§18 9 4oJ:^I§I 9 0 {c^"T «k O tc, 

^S^S^S 1 ±HCVD^^i|ilfeif 3 0nm*l^c7) 
»t^{b->U3>^4 2 £Xy^>y LTggi^fflM I S 
FETQd, (HffiffiM I SFETQp, ) 
S 8 <D±gi5fC^^?L 1 8 ^J^fiXL, igifefflM I S F E T 
Qd: (DniMi$I^5 (HU"f>««) 0±^iZ^ 
iTLl 9^JB^l, l^fflMISFETQ P! (7)p^^ 

^#:^^9 (hk>m) o±gjnc&£m 2 0 ^^fife 

Lfc^, g{fc'>U3>»4 20±«ICT i NI^^^S 

^^tsb^l, ^r^t §p mmffi&L: [4, iMi 8 

^jlCTlg^fflM ISFETQd, (llSifflMISFE 
TQp, ) ©y- h««8 <fc«itt$n, ^^7Ll9Srii 
i;tIlfflMISFETQd: (Dnm¥-mfcM&5 (K 

i"t>mm t&mztx. 2 o ^ii l;tm^ fflM 

I SFETQp: <7) p§^2g#fIi§S9 (h'K >Ui) 

\zmmznz> 0 
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[0109] mm&i&L t ta, &itis >j3>i4 2<d± 

«tCX/Vy* U >^aSfc«CVD^T^H 1 0 Onme 
I(DT i NmzmmL. ^^TCCOT i NliCCVD 

&-T?mp i o oniii^i^yu =3 >m4 7 zmmisit 

y'j3>|4 7 & £ T i Njg££/\'^-X>yLT 

OMI SFETSB^cfc^lClS^IlTffiKL. SlffiTL 
18, 19, 2 0 ©IIBft®«<h^<0^;btt&ra£«<!:S: 

ifc^&fcttKs^TTB^sweaL! tissues 

[oho] ^c, i9i (c^-Tcfc -9 tc, y- bmm 
8, T^co^^fgB^L, &&&±m<Dmm&mLt <d* 

§o mmiz z & ny- hti 7 C7-h^w 

L) (D§iJM(C felt-f F^tf— — -tf*4 8 &J&f&~t 

7(7)lgECC VD&T*tfILfcJg|JP2 0 Onmfl^CD^t: 
^ 'J n >IU7^>^UMt^c 
[0111] ^C, 09 2 9 3 (C^T^ 5 

^itis u zi >m4 7 <D±&\zmm 400 nmmmcD p s g 

149 £^7L-T3 :tl:«k0. I^MISFETQp 

,,Qp 2 ©Pi^^ii9, 9 (V-XM) tf)±g& 

Izmm^SO, 50^Ml, IlfflMI SFETQd 

,,Qd, c^n^^^^^^5, 5 (V-X^) <D±£S 

t*«!7L5 1, 5 1 i&I^U Si^fflM I S F ETQ t 

■ -Qt, <DnM¥mfcm®5 , 5 (Ht-f>M) ) CO 

U3>i^f > ^§it< H^*— ;UX^ — -9-4 8 £*X >;/ ^ 
h y ^17L50, 51<DfiiJgtcy 

- hmffi8^aiffiUfcO, »«7L 5 2 (BfflflgKy- M 
117 (7-HiWL) ^IllilfcOtS^d:!!^. * 

fc, ^i?L5o, 51. s 2 cDMgtizTmomm&mL 

[0112] ^JO, -*f(O^R)TgE^L , , L 1 

mnmizmm-fz s r AMic^LT^n^co^^^^ii 

cO^^fiB^L: <h<Z>£*>-t±£*S, ig^?L50, 5 1.5 
50, 51, 52ty-hii7 , y 
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cn^cD^r^-fr^^lctS^-r^)^, ^^7L5 
0 , 5 1, 5 2 ^±^O^^fgB^L: , T^O^RlfSB^ 

l, &&zsy-bnm? (7-Hi»wL) , y-h«« 
4 9^i7f>yt^^f:it< K^^--;ux^-it4 8 

&zty7>l/Xh*yrt£LTmt&21£Z1tlblZ\t* it< 

[0113] hi!7 (y - KM 

WL) , y- htl 8 , TilcO^^SB^L, , ±Jf<D^ 

WiBUL, ©^n-enojwii:*^^i;i6S{k'> o zj> 

i49C^I?L 5 0, 5 1, 5 2 HtflE^ 

m<oi&m4<D&o\z, ±m<Dmm&'&L, zmo^itzs 

U 3 >B|4 7 ©±gCfcS^'> U =J >itlf B 1iii4 9 
<h£±£*!L, ir a 1Ml4 9^fl?LlT^i?L5 0, 5 

i, 5 2 zmtfL-tzmizv^ F^*-;ux^--tt£^f£ 

20 f§J;^l:lTfci;^, 

[0 114] ^C, 19 4 *5ct^0 9 5 \Z9r;-?£Z) IZ, 

ffi{zmmm.f£m2 2 , S2pmm^2 3*3j;tf* raises 

4 £JBfi£l,£:fg, 0 9 6 is iCXBI 9 7 fC^T ck^C ^ 
i^mjE^2 2, S^PlEi 2 3 *P B 1gB*£ 5 4 <0± 
«(CJSm»ttm 2 6 *l^fBSl5 4 0± 
^co^^lfea^2 6 ^i?LltiI?L 55^MLf: 
«. lfllfeiI2 60l^(;f-^iDL, /DL^f 

30 [Oil 5] ***0»18KJ:n«, -^fco^^rSB^L 

€rm^t o^v£o\z&m'rz>c£tz&D*^i)iz)\,<D& 

Wia$«S/ht5Ct«^, ^t?»^7L5 0, 5 1, 

5 2 i:±/ico^RffgB^L J ch(^^^-&^^, ^^?L 5 
0, 5 1, 5 2 (hT^O^^fifi^L, tCD^r^-ti:^^, 
*3cfc^^^?L 5 0, 5 1, 5 2«ty-htffi7 
iWL) , y- h«8 i©^t*»$^Si:t5: 

40 [oil 6] *mm<DBmiz <kti&.-±mv>mmmmL 

(CiBSL, -ti^^^^fgB^L, , L : t^corBl(C^?t 

■r-&»^ia»Kt-e*s* : Pc««*r*ci:Jc«ko, 

[0 117] J^±, WWCt^TJiStlfc^^ 

mcDBmizmzJ^T mfcwizmwis tzw* *&w\*m$z 
nm<oBm\zmi£-zt\z> b<D-e\ttz< , -eoo^^^ife^ 

so 
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^Al^^^^ (TiN/Al/TiN) ±© 

[0119] 10 
[0120] ^fgf^tf) S R AMfC J:n«, ;* ^ U ~£)l(D 

7U^7D 7 Am aa^ia — 
t^52 *<Dmmmm&Wiiz$L'<Tmm'? & xs<- x& 

[0121] ^B^S RAMC«tn«, ±Jf O^dfiE 

<T d fctfTftr*. 
[0122] #fgiB<B S R AMK cttlti, J* U -feJUSr 
#f/&T3igffcfflM ISFET, iffflMISFETiJj; 30 

zfm&mM i s f ETofnfncy-x, h u-r >M 

[0123] *^HJ(D S R AMlCcfcntf, SKKlJSM I S 

f e T&&&mmmM i s f ET^$ns*8^i 

K (p3!*x;U> £>?£t£^<h, ti^fflMI SFET^ 

*#»«fcH!?LL&»-e#l«bfcC <h tc <t 0 , LOCO 

S fc-CJBritL/i? 4 -;U Kffe^J^T^Hi-r-5^^fCit^ 40 

[0 12 4] ^^B^OSRAMCDHig^^C^n^, 7 

imi] *&wv>nm<Dmm 1 -v&z s r amco^^e u 

[02] 01CDA-A' ignciBofc^^E'J-feJKDBrffiS 50 
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•[03] 01£>B-B' gMCiftofc;*^ i)±)is(Dmffim 
[04] ^BJ^Hl^illt^^SRAM^^tU 

(#J4{®#) £7K-r¥ffi0T<&*. 

[05] SI 1 S R AM©^^ U 

-fe;U©««i@B0T*3. 
[061 *»^0*JH©»»1 tf*« S RAM©^*U 

[07] **^fiD*JK©»JB 1 "P** S R AMO^^U 
ir ;U <?) lift® 0T£> 3. 

[08] ^^^OSlCilnfftSSRAMC^tU 

i:Ju<oSlii;efffi£^T*rffi0-e*£. 

[09] *56^0*ffi©fl 1 T** S R AM©^^ 'J 

-t;uco©i£:£ji£^-r¥®0T&*. 

[01 0] *8i©M0MlT*«SRAM©^t 
[01 1] ^^i^HlOlllt^^SRAM^^^ 

[012] *5£w<Dmm<D&m 1 s r am^^^e 
u -fe;Kz>sai£^^*^-r¥®0T*s. 

[013] *ls^o^l0illT^§SRAM(O^^ 

'j-feju©a*#ft£3K-rKB0T&*. 

[014] *^iOHI©iilt*5SRAM©^t 

u -t;Koiaig^^s:^-r¥®0*r*s. 

[01 5] «^O^l(0fIlT^^SRAM©^t 
iJ-feJPO«iB*tt*^ , r»rfflf0'C**. 
[016] ^^^(D^lOillT^^SRAM©^^ 

u ^;u<£§^£^te£^$?®0T&£o 

[01 7] ^^CDHMtD^ 1 S R AM(D^ 

U -feJKOMjg^f* «r^-T¥®0-CfeS. 

[018] ^^B^iI©filt^§SRAMO^t 
U ir^©KjS*ffi«:^-r»r®0-C*«, 

[019] *%H^(D^l(7)^llir^^SRAM©^^ 

[02 0] t$>§SRAM(0^t 
U ir;U©SS!jfi*^€:^-r»f®0-C 8 **. 

[02 1] *»i0^fi©)gilt*5SRAM<0/ : E 
U ir;uo@i£;£&£^T¥®0T*&e<, 

[02 2] *5£W<D$km<DMM 1 S R AMO^ 

U 1:JU<B§m:#ffi£^-r»rtS0T&£. 

[02 3] *%0^©il(D§llt^aSRAM©/t 
U 1r JKO«jg^ffi*^-r¥ffi0"C*S. 

[02 4] *^W<D-0kM<DW*m 1 S R AM©^ 

[02 5] *?£W<Dmm<DBm l S R AMW^t 

[0 2 6] ^^B^^Hi^fllT^^SRAMO^^ 
[02 7] *RW(D&M<DMm 1 S R A M O q& 
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[ni28] *3£w<onm<Di&m 1 s R AM^^E 
im29) &5£w<Dmm<Di&m 1 s r amcd^^e 

[030] ^^HJOHSgcO^Si 1 S R AMro^^ 

[031] ^^0^©^i(D^ilT^^SRAM(O^^ 
' J ; ®[ it * S & ^ T *r ® HI T * £ . 

[032] t^SSRAM^/t 10 

[033] *^WO*Jg(Di»2t*SSRAM©> ; E 

[03 4] 033OA-A' ft fC & ^ fz * ^ U -fe )1<D #r . 

[03 5] 033OB-B' » i& -d > * U ir;KZ)ftfr 
M0T^)^o 

[03 6] *^0^Oil©^i2t$)§SRAMO^ : e 
[03 7] *%B^©^I©^l2-e$.§SRAM0^ : e 20 

[03 8] ^%m<D^m<DW^m 2 s r amo^ 

[03 9] *^^©^fi©ii2T**5SRAMO^ ; E 

[04 0] *»i(D*JB©ii2-C*5SRAM©> : e 

[041] *^B^(D«0il2t^§SRAMO^ ; e 

[04 2] *^B«£D||l(D0l2-e$)§SRAM(7)^^ 30 

[04 3] *^BJ©il0^l2-Cfc§SRAM0^ ; e 

[04 4] *^^©Hl©il2t , feSSRAM©^ : E 

[04 5] *^0|Oil©iI2t$»SSRAM0^^ 

[04 6] *%W(D*JS©^J|2-e&5SRAM©^^ 

[04 7] *%W<D^m<DJ&m 2 Tr&3 S R AMCO^^e 40 

[04 8] *58^©HI©^»2-eftSSRAM©^ : E 

[04 9] *5£W<Dmm<D&m 3 S R A M £> * ^ 

Uir;UCD^3t^^^^-r¥®0tf^^>o 
[05 0] *58^©||l©jgi3'CfeSSRAM©^ : E 

[05 i] ^^B^oiio^iat^^sRAMw^t 

[05 2] ^iB^^IO^iat^^SRAMO^f 50 
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[05 3] *5eiOSM©^S8 3T*5SRAM©^t 

[05 4] *^BJ(DiI(Dli3t^§SRAM(D/t 

[05 5] ^^^^^SS^fi 3 T S R AMW^t 

[05 6] ^^©SSO^iStfiSSRAMO^t 

[05 7] ^WOSSOiiSt^SSRAMO^t 
'J tJHDBa*tt6«tlffIH-C*5. 
[05 8] ^^(DSl^^lSt^SSRAM©^^ 

[05 9] *^9«CD^l©f 13-tfe^SRAMO)^^ 

[06 0] *!8i©SISO^i 3 S R AMO^ t 

[06 1] ^^B^W^l^iiSt^SSRAM®/^ 

[06 2] *%^0iIO)li3t«5SRAMO^t 

U izJUco©j§;£&£^-r*r®ia-r&£. 

[06 3] *^B^co^l©il3T^^SRAMO^ ; E 
'J ir;KO®ljg^rfe ^itfllt^^, 
[06 4] ^^aj^ilCOflST^^SRAMO/t 

U •fe;KD^^^ri^7KT^ffi0T^^>o 

[06 5] *^B^(O^I(Dil4t^§SRAM(7)^ ; t 
U ir;Ucoii5t^fe^^-r¥®0"Cfe^ o 
[06 6] *f&W(D&m(D&m4'C$>Z> SRAM<D *=E 

[06 7] «i0^1(Dfl4T^^SRAM0^^ 
U i:;i/<0iS!j6;frfc£^-r¥®ia-tf&S. 

[06 8] ^^iroilW^fJT^aSRAMW^t 
U ir;UCD§^^&£^T^M0T£>£ o 

[06 9] *%W©m®fl4T*SSRAMO^t 

[070] fcmw<Dmm<Dmm4-c&z> S R AM(D 

[07 1] *^B^(OHlOil4T$.^SRAMO^^ 
[07 2] *iB^(D^|fg0il4r"^?.SRAM0^ ; E 
[07 3] *5gWO*«5©il4T*SSRAM0^ ; E 

[07 4] ^^mtD-^m^wtmA T'$>3 S R AMCD^^E 

[07 5] *$£W<Dmffi<DBWi4 T*&Z> S R AM©^ 
[07 6] ^%^(0i|£Ofl4Tfe^SRAM(D/t 
[07 7] *%^OHlOfl4t*SSRAM0^ ; E 
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[07 8] *mw<Dmm<oBm4 -v&z> s 
u ^;u<z>S2^&£^t^®0t*&3o 

[080] *^^0^1Oll4f*5S 

[08 2] *lB§(D^l0ii4Tfe§S 

[08 3] *f&W<DMm<»i&m 5 r&Z S 

[084] *5£W(DmffiV)&m5X~$>2> s 

[08 5] *58^©^Jfi0^i5T*-SS 

U ir;uoMi£;£&£^ir¥®0T&3 o 

[08 6] ^^^I0I15T^I)S 

[08 7] *%m<D-mm<Dmm 5 s 

[08 8] ^B^il0ll5t^^S 

[08 9] *ftw<Dmm<Dmm5T*&z> s 

[09 0] *^0^(Oil0gl5T$)§S 

[09 i] *5£w<Dmm<Dmm s s 

U iz;U<A^3£^&£^ir^®0l?&<5o 

[092] *mw<Dmm<Di&m 5 t$>£ s 
[093] *5zw<nmm<D]&m s s 
[094] *3£w<Dmm<Dmm 5 s 

[09 5] *f69l<0|£]!i6<DJ&i8 5 S 

[09 6] *mM<Dmm<DMm5-e&z> s 

U ir;U<ft§23£^&£^¥®0T&3o 
[09 7] $^iO^l(0iI5T^§S 

[»*»©tt9i] 
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4 
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6 
7 
8 



( 19 ) 

R AMCD^^e 
R AMCD/^ 

RAMO^t 10 
R AMCO^^E 
RAMCO^^E 
RAMO^t 
RAM^^t 
RAMO^^E 20 

RAMO^t 
R AMCO^t 
RAMO^^e 
RAMCO^t 30 
RAMO^t 
RAMO^t 
R AMO^t 
R AMCD^^e 
RAMO^t 40 



- 2 6 0 5 1 0 



36 



nffl**#«« (y-X««, Kl/^f>M) 



50 



9 

1 0 

1 1 

1 2 

1 3 

1 4 

1 5 

1 6 

1 7 

1 8 

1 9 

2 0 
2 1 
2 2 
2 3 
2 4 
2 5 
2 6 
2 7 
2 8 

2 9 

3 0 
3 1 
3 2 
3 3 
3 4 
3 5 
3 6 

3 7 

4 0 
4 1 
4 2 
4 3 
4 4 
4 5 
4 6 
4 7 
4 8 

4 9 

5 0 
5 1 
5 2 
5 3 
5 4 
5 5 
5 6 
5 7 
5 8 
5 9 
A R 



pSi¥iSfc®« <V-X««, KL"f>««) 
T i S/U-fr-f H U 

as ft 5/ u =i >®£ 



m 

T i M 



37 



c ^mm^ 
c • 

D L, /D L 



( 20 ) ^1^ 9 - 2 6 0 5 1 0 

38 

Qd t ,Qd, mmmu i sfet 

QPi.Qp, ft^fflM I S F E T 
Q t , . Q t , &&mM I S F E T 

w l 7 - h m 




( .21 ) 



^i¥9 -260510 





( 22 ) 



ftffl¥9 -260510 




[011] 

m ii 



(a) 



12 

f 



[E] 1 0 ] 



5< 



V2 



z: 



\ XI N „ \ 


i 


; 




/ + 


B 


2 


i 

4 

im i 


2] 


J ' 



M 12 




( 23 ) 



ftfflW- 9 - 2 6 0 5 1 0 



(b) 



[013] 
B 13 



12 



33 34 



Ml 



12 ^_J^ 
( 33 34 

Ml 



III 5] 

m is 



J2 

( 33 34 



\ 




\ 


\ 






J- 


/ 


i 




/I 





12 



33 34 









1 / • . -1 






[016] 
55 



/2 




35 



72 




-• 1 


^> v Q P1 vz: 












^ 





( 24 ) 



1#i¥ 9 - 2 6 0 5 1 





[018] 

m is 



E 



T 



(b) 



n 



JO 




12 



JO 




2 4 9 



T 



[020] 

m 20 



Mi 



IS 



14 




( 25 ) 



tlif 9 - 2 6 0 5 1 



[021] 

m 2i 





im 2 2 ] 

sr 22 







9 /O 



( 26 ) 



ftmW- 9 - 2 6 0 5 1 0 



2 5 ] 

25 






4 JO 9 



9 iO 




im 2 8] 

m 28 




( 27 ) 



9-260510 




[031] 

m 3i 



3 2 ] 




( 28 ) 



^Fl¥9 - 2 6 0 5 1 0 



DL 



[133] 

m 33 



rr 



2} 



4— 



B W 



^4 



j] Qt i 1 1 j! gg jj 



40 



1 Hi x £ 



u 



— J 





: Ops 



i j 20 j K 



22(Vtv) 



J 



[134] 
M 34 




[135] 
M 35 



DL 



DL 




[036] 

m 36 



WL 



Vec 



__ 5h £< H& __ 




42 : ^f£:> U 



( 29 ) 



&mW- 9- 2 6 0 5 





im 3 8 ] 

m 38 




0>) 



JO 



12 

Jjj - 7 



12 



« 10 



11 



JO 




12 




/ M- 

2 4 9 

[114 0 ] 

m 40 



" 13 t> 




/2 




( 30 ) 



^Pl¥9 - 2 6 0 5 1 0 




[04 3] 
® 43 



XI 



18 



A rr 



4 — 



*0 



19 



, FT 



— J 
3 



4; 



,.J i 20 L ™ - — 



4 



[042] 
B 42 



(a) 





[044] 

m 44 




/2 



/2 /J 



( 31 ) 



^i¥9 -260510 



[(21 4 5 ] 

m 45 



1 



? ^J M ,4— i ' 5- -{ ^ I— ; 



A rr 



24 



3_I 



-Qt : 



2 : 

4- 



¥0 



a — m } 




i °P2 



j 20 L 



3 



5 
— J 



25 
_■ 74 



4' 
'4 



24 





[04 7] 
0 47 



0 24 



i 



7fWL> 



-Qt 2 - 



40 



! ; 



79 i 



X 



at s 

i L 41 



I 20 j 



J). 



- 14 



: QP2 r; 1 



3 



s 



24 



2JfVw) 



u 



22(Vcc) 



J 



75 



[04 8] 

m 48 

21 





3 L X A X" 






\ \ \ 1 







22fVccJ 




4/0 9 



( 32 ) &m¥~9 - 2 6 0 5 1 0 



[|49] 

m 49 



[150] 
B 50 




12 8 & f I? f 12 7(W) 

-U4 jj^jL r us 




[121 5 2 ] 

m 52 




( 33 ) 



^pl¥9 - 2 6 0 5 1 0 



[053] 

m 53 



— - 



Qd 1 



^.5 

5 
45 



0 



Qd 2 



N *6 



1/ 



7 



Qp 2 



-8 

^3 



[i55] 

m 55 



i 



C 7(WL) 



0^1 



45- 
43 



Qlp i 




- -QPi -f 



J 



QP2 



[156] [059] 
g 56 ® 59 




( 34 ) 



Hi¥9 -260510 



5 7] 
1 57 



[065] 

m 65 





( 35 ) 



^i¥9 -260510 



6 1] 



m si 

j 54 



[063] 

m 63 



c (1 



DL 

\ 



DL 



7(WL) 



7(WLt 




22(Vcc) 



im 6 2 ] 

m 62 



23{Vss) 




[06 9] 

m 69 



C 7(WL} 




( 36 ) 



tli¥ 9 - 2 6 0 5 1 0 




[173] 




( 37 ) 



4#i¥ 9 - 2 6 0 5 1 0 



im 7 0 ] [076] 

m 70 B 76 



i 




( 38 ) 



- 2 6 0 5 1 0 



[175] [185] 

m 75 m 85 

, i 



7<WL) 




( 39 ) 



4f 0H¥ 9 - 2 6 0 5 1 0 




2S(Vjs) 



22(Vcc) 



[080] 

m so 



22(Vcc\ 



23(Vss) 




8 
3— I 



18 



s 



m 8 9 3 

m 89 



j 

..L 



! *a! 



-ft? ; 



•« if\T 



j ; 



l! :v;| I- 

l ! i 



i 



ii 



4/ 




Qc 2 



\ < 



Op 2 



5 

-if 
5 



...M 

1 

A 



( 40 ) 



t^pi¥9 - 2 6 0 5 1 0 




[084] 

m 84 



(a) 



12 

t 8 II 



12 



8 II 




A- * 



[086] 

m 86 



AH 






Jjj 






\ 






1 






( 41 ) 



^i¥9 -260510 



(a) 



8 8 ] 

f 88 



19 0] 
f 90 




8 '/ 41 L, J3 



8 " 

















) L A 




— ^ 










[091] 
M 91 



im 9 2 ] 

M 22 



« V « T* 13 ii 



\ \ \ \ "1 











(b) 




J 



52' 



8- — 

3- — f 



5/ 



11] 



50 



52- 



4 f- 



Qt 2 



Zi.. 



47 



:L._ii! 



0fP 



8 

5 



ISh 



57 



10 9 



( 42 ) 



^fl¥ 9 - 2 6 0 5 1 0 



[193] 

m 93 





[0 9 5] 

m 95 




22(VCC) 




9 JO 4 2 



[EI9 4] 

m 94 



£ C 



\ 



so 



7 ,7rwu 



j Qt 2 



it— 



j i 



cw 2 



41 



•ir !! 



Ira 



! °P2 

f 

■+ 

4 



23(Km> 



5/ 



22(VW 



DL 



55/52- 



[i96] 

m 96 

r 



.' ,54 



3 — r 



51 I 



50 



i 



< 55(52 

7(WL) 



-4 I! I 



"Oil 

'i. 



ri«; 




8 

1—3 



5; 



22<VcrJ 



n 



( 43 ) 



^ri¥ 9 - 2 6 0 5 1 0 




'/O 9 



9 JO 4 2 10 9 



